Action of Ebselen on rat hepatic microsomal enzyme-catalyzed fatty acid chain elongation, desaturation, and drug biotransformation.
In the previous study, the organoselenium-containing anti-inflammatory agent, Ebselen, was found to disrupt both hepatic microsomal NADH- and NADPH-dependent electron transport chains. In the current investigation, we focus on the action of Ebselen on three separate metabolic reactions, namely, fatty acid chain elongation, desaturation, and drug biotransformation, which utilize reducing equivalents via these microsomal electron transport pathways. Both NADH-dependent and NADPH-dependent chain elongation reactions showed (i) that the condensation step was inhibited by Ebselen; all three substrates, palmitoyl CoA (16:0), palmitoleoyl CoA (16:1), and gamma-linolenyl CoA (18:3), were differentially affected by Ebselen; for example, the apparent Ki's of Ebselen for the condensation of 16:0, 16:1, and 18:3 in the absence of bovine serum albumin (BSA) preincubation were 7, 14, and 34 microM, and those in the presence of BSA preincubation were 35, 62, and 150 microM, respectively, supporting earlier data for multiple condensing enzymes; (ii) that the beta-ketoacyl CoA reductase-catalyzed reaction step which appears to receive electrons, at least in part, from the cytochrome b5 system, was also markedly inhibited by varying Ebselen concentrations; and (iii) that similar results were obtained with the dehydrase and the enoyl CoA reductase. Hence, each of the four component steps was significantly inhibited by Ebselen. Another important fatty acid biotransformation reaction, delta 9 desaturation of stearoyl CoA to oleoyl CoA, was significantly inhibited (90%) by 30 microM Ebselen. This effect appeared to be directly related to the NADH-dependent electron transport chain rather than to a direct action on the desaturase enzyme. Last, Ebselen also inhibited both aminopyrine and benzphetamine N-demethylations, two cytochrome P450-catalyzed reactions, in untreated rats, in rats on a high carbohydrate diet, and in phenobarbital-treated rats.